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fAM m mwmwB 
f&g® 
amff-QSS . » 
ir@3.1««riag t 
, »©e3p©»i# 1# 
mii» n 
fsimi,Esei 4W) mBmMtim m vmimm mm m 
wkTmrnm 21 
S-owc® Gf -m.ltm?&m 
liOGmW* 2  ^
Mmsifis* tf ii&i m %Mmmmm wt im lost 
BsfBLOMnwrrrrTTT-'nTr..m 
kppm&imnm mt isodml nant ^11® SS 
axillitrir bi^  g^Mmth «a mxprm" 
•»t^n 0f nodal mmt lafsett©® 40 
StimlstioR @f gfwtfe tef 
t.@ tli# esfs plaat  ^
Stlasulatioa -of axillary i>«A grewtli toy liaiilfel--
tioB of 50 
l3saffiimt4©ii &f axillary fetias far aaut mymlt'WM ••••  §4 
Effect #f tr«n#piantiag eaim twm %h@ gremahtm&m  ^
t© the field ©K rioSftl saat exprejsisa 6® 
~Y~ /\n^5 
fabl® of Q®a%@ats 
Fa-g® 
Si® ©ffeit of.#at# &t plaatisf oa nodal iaafeeti#®, »•• 





4 teJUt mntmf ten mi.mm 
«i£««I3.@]^  ^ m mmt%m im %&&* l« %m fQllmti^ 
tliin# 9f %%B». 'fJLiiat# isf^ etiiNii fll 
t&» »#il l» tiit ««m wa* pl«iit#t wttls. C l^ Sfjmf* 
lug til© #iateir« with a amapts t^^ tt #ff «f©,jpidiiiii| iiS|' 
diwppiiig thm m^pmrniMM iM%m tlk« isptritl. <i 
{i| imm |{k#«iit« %t M» wmg-
tl»fe gmSmtlmm. mvm Bm^ t* pm^lhlm mm. %&Mwm» 
-m trnilmmmmm.p 
mm tib« R« furtber Ifeat 
ti®« &m muf «f tbt«# iiUmi fASPts 4« f@s#4bi# ©sly -»l^ a irtefei# 
.Sp@jpi4t* ««»• iB «#i»ta@t wltfe tfe« i»»% tie.#!*® tfeiit %& 
tmwdm t® 1^® #f fe# lu  ^'tJtet &mm. 
pUmtft «ir# to gut-ijy& j^g# g«&# 
iibiim% #0# fe@t 
Im i»i- aat leiPttt® |14|-# ta tmtw stwai## mm t3m 
iif# li,t«tfln  ^fitai ««i«ittioi4S tli® apirea  ^ ©f 
te® iKdmetaft .i»t o.alf €r®fpiag tteB 
Imtm tls® Irt ftl«# tef WQnatla  ^ t&« pJaat «ai 
l3Glg % iat# ta® giwlj®: t% witli a 
glata* pifutt#-* 
.1* t* m 
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twm mw whlM %hmm li»«« irtfeli mmtt m 
§>mm%f Mek&lm w«p# t# mw WlMtm i$2} wm 
Ahlm t« mm h'f &^pimg m MMm 
tJ^Mr M& t# ^ 
m mwrn^mMm tim 2.mf 
mmttm wmm ®»* 
m& S%iiiw*ii <4| m « mml% mf fe@ti» %mmsU0k» 
ttmm to®M®lw WmtU9m wmm to fe# a 0?^ sp#®l«i ©#api»imt®u 
iMi@r«»i£i |fefsi©l©-#« f©»s 111^ wmrm ftt I®a«% 
s#ir^  fef9«8 tef tinitF p»r«@tti.e m. t#» lin  ^-of 
Ife3?« r«@®Bfeiy- statawi a®l laa»i 111"I# 
:^ dp.isfe«»m 1^1# Sljww* C®sl# HI mwA |ts| ^ ir# 
p:r#iW%«A mwMmmm mmMg jte^ia^g# »•#&# Im friaariif .iw%«i^-
if^ tk til® »cea#l@*l mmmwrnmrn »£ m ®r 
tiM im#li te« le&xni@4 3P®g&9i&ii§ 
sMft mw&^vdLm mS. I%» hmtm It mmm tm !»# 
mm p%&w^m wmj 1N» hy mi^ mt 
.iif#rMI* mm lat» wim %£««• 
«f tlse flaat* Z% lm-S:"«l#« |j#ea wtatolisi&M mttMm nm» %m 
«. rn^mtm %m»'^ ^mm tmrn* 
Mmm i%Bh *!• <lt|# {f| et#* liair# 
mf mmm'trnm %m i«#lati-®» @t 
.li»i*yg®a» lii regard %@ 
t» ©flwa #»»t# iSpIffittoi Cf .1 »®«3MI fc®. Jbn'tiii 
t; 
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.« M.^ r #f ii&®a pJ&mt# ^mm iwmm  ^
fto# 3?e#alt« ©btaJtoai so#a mimw& «f Wm 
tout i»t4 a tmilwmm mm #f th# t^imgm 
m.t%mw toi€ mtw^ly m^m pMm* 
I  { [  







































li 5 -6 
m f .  m ^ p m w  #m th« t&mm &t t^wm p'laat# *«. 
.tirregalii^  m MIm 
mm «y &pf^eiBr rn^me^m mm 1s&« I®»jr MMm mA 
mTf Sm ®i.m- fl»i 9p#fci8 t#- mmt 
#f tto« ymf* Wm m§, m- pwepM mrmm wslj mpp-mit Im. mmlM 
«r tla.®f my rnmimM mx^m mv m-gt&m  ^
^11 Wmm pmtlmm- Wimm MimmtmmA 
mmm mm mmsmimA im&mr tiui it %m s##!! %mt ## 
tfe# i&pMmwmX a s#i#*tag mt%m^ ,t» mmtn.%$.m $m 
til® mix »*f • s r^atwi m% %m 
»am CXI I imm $immm. %m%- iM 
wmmh. ia « i^<i#»aai «si^ 3,» mi tlie in# 
m^mm mt &mm l®mm ^stm^ maim, ^  
m Wm li@at aattiai mt tn m?mm 
frm. mm t© -mst #jf mm. 
t w$m ti*« wmp&m® #f &&»t 
pimmtrn 
l#®f any i»tr#*4«s ^ef 




i I i 
l e a v e n a t  t b ®  l a a e l i t f a a  & t  tli© tmi shm.th a's^ bla€® m mt th» 
»0«lm3. the rntmrnm IMiviiteal, t^mmm of thm ear, 
mf flmmm tim mr my be inw&lwM-m .la tke mtmmimtm 
imH&m-emmm tia® w^iis mty fe# eea^fsrtwl Mtm -mmt 
gall#* mmll M«t wliicili ar® «w@aly 
@c<mr at til® aM®s toelo*- tti® mw of th® e#im plant. will 
tifiows#®# tiae- fdllewlwf Mea^tiig# • 
fhm mmmt ywMblf fell© i»»t <ilffle«ife typ« nf 
ajmptomm M®nt.lfy are tiios# wht&h will l(« &mm%gjmteeS. an 
»iwpt«t»» "Si® mmt &ppmmn% typm liMtsii »ymp%.m iaelM®® tl» 
amftll s»«t galls whij&h *f b« expe®.®a by thm &f the Imt 
®i«f fof»©(i in tli« %immm mt tl» axili®!!^ tea## &&& 
e#a»l»t of of mpmm In sis® fmm thmm 
3?#e®fat»iifele with tto® eye fc® #lTOg&t©cl flattened g&ll« 
tmimm la Offc#» time® mmn tli® pmmum of %hm 
gall® t« not stiffi«l@nt t& rttftur® the Imf alieatJfct they 
«0»pl«t®ly «aclf«l# tli« s-fealk ©f ®#» plawt. Smtlt .»smt gill# 
®®Bpl©t«l3r @ael0#«4 aa€ hi4a«ii by tii© isaf a»a aity b® 
<4et«x«ia®d 0*ily by stFlp-pl»S tlie laaires tosa t'h© c®ra plaint®» 
®ie Immt mpmr&mt type &f hiM®& symptwm mj to# i.4®otifle€ ®ialf 
III? « ift-©tallM #x«a4iiati«3a of appayeatly iil8«a®@ fj?®# axill&i^ 
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wmm&m $m mmmi SS1»1 
INenm mut t* int3rlA««M« M it# its 
w&ri##. twim &m m^Mmm t* aa@,tli®r «t®ii tmm y«Mwr 1# 
ymmw* Wntm mmilal].# % tk# 
ltgi»t©mit»3Ni Wlmm p%Mmwm E«p#Ft»r fiei* sjoi i 
Btm W&t liW l©s#©#. mmrm g^mt&ig' liMm mwem,g0 iS.»S: tm S 
inew iliii# ;ti» HftfiasA# tm tmrmii^ , mgi^ ^m 
mi l^if^ mimf- -mM Artmmm immm la litii 
T9m^»&  ^ iwm fer' i» %# #»  ^p»w to 
IKMI# imm tm tM# Beil,t#i ltat«s ma 
ftti.f' f«r 43«iite«. #Jf e#3s «mit Iji i#l!9 wa# 0i»Qjsii#x .^ 
t# fe« ateat »wfm  ^ t»: i»t •©•ntl w-l®t mm wmmmX mmm0> 
#f @it.r fiNffift 03^  
l^ii 'XSaa f^tsttfi 'HiA' mrm awt m» «# 
%®4af 'iMif#®*®!.!,!* ta miw #f %ii® ©v®rtt^ wii riMmt 
mm & !««« t&ei 
x»ii|k#i*%#a &mk $•# |i«.r 
tm& til n im »tat».« wmt mt tlm Itomatn-Sja*-
•mm <s»tJbRiatttt l.##«i is jMM fm fm Wmgtm^ §,^m%m wms peiit 
'iM ISfMf mrt^ t twmi Si# '€^1  ^ IJI. 
Wm% Vii^ giniii.t ll<m)i fti»i t# a £m WMt-exm 
emmlag an Mm #f t«0 pt'F IPata |»res«isi%@Ht fism-
•JJ-
f@aip MM mmm. mo»#aaHy ta 
«t ii»ie, »f tm mmrnt mm pt&t#*.,. t&# 
ta »wm% ®@wu  ^ Mmsmm mug®# 
a# ^9 %m mfm% mm im ^ » tme» 3m #•«& »# 
i»«# mm ^m$xm ik# 3mm §m 
ft#i4 tm ^  atat## M l#» iwrn s,*# 
anfctf&utt "fc- T" win it>i IWr 
iMiiif il? I lJwr«fltA#i.'l«4 tlii i«Mi««Bi: 
eaiiaM tef «w -^ ttafiy iwt# ®» fair#-
#f plikiit* #f tM mmm llinta ^ppvtiog @ae £&<«% 
i9 .^iia t# %bt m£ imst 
rm&$ime plrnMrnm ptii?' •f &m plmmt witk m 
msmt »ai a.a®th.#i» wliS^ mm tmm tmm ®®wfe# to mitm% 
wm w»Am t® ,p i^r# #f la wj3i«& %m mmly 
mmm  ^ t® hm nmt #,a» pi«at m# sii^  tii# stlie^F «ni«. mtm 
m%m wmim tmim^ m %iie B-i^m mS immtim mf mm% ^31s m tw 
plmiiMrn mm^ g&ilii wmm m mmk*'-
l-m mt' m. sis®* '^mm m 
mmm at imm I& timm 
m mm. hmiammBt, -mmtl mm mwm 
«f l»#fe1h &t «MEi& pitir wmvm msa^mmA.0 &M 4i€«Ni 
t# jpfri* mm. i&e y'i#M #f t%Mi 
iwm mmh pimt mB JBtof mai Hi.rSdi-
11^1 tetii#*® that !#».»»» 4m# t# «^9» fcav® 
l)#«m la taMM t 
•Ji©*' 
sin# tk# rnm^ 
m% gtmtm tl» 
mp XNiii)ti&s€ Wm 
m£ ##!% i« ijijriiimeM mrlsmKLy % tlm 
!• l«i»g«fr tfc® gall,# #0. utallii 
Ija y|,#M» niiil# tM 
mmm %3»a •««»% fall® Mliw fel» 'mst* 
•^htm tm l3it®1 :^ #f #f' 
IgmB mt m»m. t« iMt- ptii# ## 
#at m% immttmm mm. 
iy%mm 
Plmt jyi^  
wm&.. 
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tim mm mtll tli® trm. «»i j«st mm t®, mmi&mt 
wilfeL life# fila iff m mmrmm ©f %im fl^  
,is©#CI.« w«« toy -tia a tl»t m sla#» 
sfs-»t€t«w t>i»#l^,ii imm %m f»i^©#llw8 tb® 
^il«s^®«p®3r«t.  ^ ii€|msiwe®fe *a.® €mwm mm^ imm 
wm ^hmm^^mpm® tmmm& tfet #4ga ®t tl» plat«# tbm 
a snetioa la tm flM @f 
.»« eam^% tm thim. 
ptSMiiti#® wm emllf mi& & p&sSftioa %lm% it <s#ul€ i># 
emt imm thm plAt# mat t® ao 
g»«f ©:f tmw Um^ iiM e®aiMg' fiwt 
til® »a«# wm lettswat #t#» Saich mm** 
w&« fartte«r M@atifl©d &y tli® aiywerienl S# 
3 @f ## €«p#iailag &M tfe©' mil ©f tlte |jr-®»f€®J.lw wMisii it 
l»i ls#l,at#d» ### 1 mm imm %lm Mptml e©ll »f 
til® irnia« »0s» 4 ««» imm tie# mil m* ttm 
mil SBm#. ©Mltaa?® A-1 .@aa« imm tfe« 
e&ll tM- A# .ii0M«jip®jpMSal 
A3L. * M mmm «s hf 
turn ®»th©i. w^l.@yM hj mirnm. |11| if«r# mm& f#f t®o©aliw 
tim rnssffevijmmtmm. 
*fm4» mmmm^ 
2a, ©Mer tm afcaty %t se«iM 4®®iFabl,» ti® d®f@3.®|i 
m aetk^i «f iaf#0ti®» wttli 3.#0 per mwA iufeetiea eouM 
^ at wiii iaj«fy t© tH© eom pJLattt;» fiiis wm 
d®0Bi( thm laoealw »# tli&t thm apiirMim mJk'mfti 
rm^hmi. %u® g^mmimg pQiirt: @f t&e thrm.^ %lm wtrnwl* 
fh# mrmt- f®r mpQwMlmt product gmn was pmpomA 
hf h^ilimg S@0 @f mw^mM Im i.Q^ «©• «I1 stilled imt«r 
fmw lisitf* All -«#1M mtt#r w&& reaov^i hf 
tim m&luti.&n tliroagli a fli« r#sttiti«g f Utrat# «,» 
at g0 f-@wmt8 trnw IS W. Aaj's pi»#» 
eMiag i»&©«lati©ii Kfflttt eiiltmres wmm timasfew^^ trm& b&IM 
w»&$M fat® th® iiaiw®t ftlti«t:«.» fli« wmmpDviA l^ •eiiltitr®# 
wmm gwmm. 1® s@pa»t® ®jpI©iM®jr«'r fiajatei mm mtM€ |ast 
Immul&tlQm fey pm^wirn^ on# tafe® tlse #tli®r aM stmkiog thor&^bilym 
Itaring SMffl tii# iTOeaimt,i®» la 
til# fitll 19^ .it was @fes€rirf4 tl»t whBu. tli® »|i-0r,l<ltai 
p,©ii»tom ,to @a.r^t. fi.itrat# d»pi)#4 is-fc® a i^ral wia@ri« 
®jf 'thm &mm it did »ot am® dwm tta® ©©jiter 
©f tli®' plaafc fe«t ttii® t® ,in^te«e# |n?®M%ly smrfa#® t«a«ioa 
»©«a^ t© ip«i.4s M « |arg@ <lr®p to 41i® &piml wiiQi*!* An m» 
smUmtMrn @f th^ splawl ®f a ©®r« pl»at «b0«t, ©»© ani 
f#itt tali »h®iredlt t® Is® a faas#! »li»ped ©jperaljig th# 
•g4»» 
«i#©» ®f miim ar© 'by tii« immm of iM9 
pl&nt* *&0 »im @f tl*® spiral j^ftaiag wmri®# a»eiig is.ri©ti«® 
nf &&rm ab4 fcli« plmtm witiiis m wmwiBtf^ Tim lm-@r ®aS 
&i tto® mpir&% Wh&wt «@©as t@ b# ml&m^ tej ti» siaaAl 
tlglitlf wirappet le«v®« l.@av3.iag a# -isi^fsaliig wliisk 
t# tit® api^ai »r4st«Bi w3i@»# mr ime©#s0iMlity 
is s^aminglf detewij^  % ttot 
wii& ym&g 1«¥®# «r« wiltMji mm anotk@i»» 
4 ex&mtimti#!! #f tij# mrt&m ©f tte® ««,m 
Isftteif ®f tb©- spiral w^wl is ©«posM ®b@w®ia 
ai« t@ t}@ e#ire^^ witli s wmnj sppearij^  layer ajat mm 
atomaiase# ©f wmry %i,w^ S® tm 1#0 f#r 
aaA f&$ Si© m la l#ngtM« Whmm ^mm &f tib» leaf 
wsr® tm IIX jPt^r #wt hmr aa€ mwmtmA md®r 
aief@ae#p® tl» e^v^riag lafer tad assa»#4 a pi^  e©i©F gl^ img 
tb# ®bafmeteFistl.@ t®«t f#a? 03P@«s ©f tli» 
leav®* w#!*® «il»® trdmfeM witM, «^l4ey mat yi@M®d smll li?ws®t-
larlf «i»p©€ 6ify«t«t,ia ®f mm npmm evmpme^mttQm wt tte® «%&©»•• 
The imml%» afe#v® t-wts taiicat® ttoats tai© ^©rsi lmmm» 
ar® «0¥ewsfi l^y « fp©t®et4v© i®y#:r ©f « fatty ®i* w«*y .e#m8l.et-«»»ir# 
Smefe a ®©-«« t@ ^13© resletaa^ t® w©ttl»ig &sBt 
only a a®lt*tt®B @f e©i^ mf*atiir@lf l«f mm^mm %mm%mm d®®# «r®t-
tfa# 
Am ft result ®f tto f@r®s#iag @ji#ali»tl©a of W,® 
w]^#s?l ©f tlie ©«im pJjittt* « i^erS©s ©f ®-ji|jerSjm®»ts w-as; pla-araaiij. 
t© fiM Bwm MibsteaM wimn &Med t& ©&i:»ip©t 
tm%® wmuM the smf'fae# %mmt&m wttlnwat; tiajmriiig tis.® 
th© mim plant &Bd s-#©#pi t« deteMtn# the ^ftmet 
ttp#n the pmitmu'^g® ®i iaf©©%i#m wli«s plants 
with a spoa^MSml m&p&mlQm. im sa,eM a aMi*a» Ulytertmg. soi-
imm ®leat©j» a«#t©i»e »»4 ftsli ®tl a«f w«r® aci^ i«i t@ tim ©ari»»t 
filtmt# f®r tii# paf^os-® mt iwdwimg tl» m^t&m tmtmtm,* W%9^ 
mmp aaS gat© hm% rm-alta ®» tli# ®tfe€i» sttl*-
w#!*© 4 fiA &%1 &mp a®latA»a mm prts^,ipe€ 
hj addii^ i® ®f til# to 150 of 
giwi^  '& with ©.»^ ©f f l#toi oil &m^ 1a m® #f 
imtep# ®«i. t&e adfittlea 0-*33 c@* fisli oli soaf s®.lmti©» t© 
10 ee» SMf mrrmt flltr&to f«#alt«d ija «- i».03l per eeait fisfe 0II 
80ftf>-»eaiwt t#@©0tiQa flitrat#* Sarfae® teasioa w&a €#teswis!^ 
hy 'm.s® 0t wm €«. isa^ 
mt th« awfa#® t®asi®® m% ®f tJi« 
uis#€ tm ia^^ulatl^ si iiieiits« 
t»pm#jpw 
0.»JI |i#r ®«t ftifemt# 
1«# #®F .ftlt-mt® 0«® p#F ®®att jfiab »I1 BQ&p-^mwvmt tlltmtm 




Omt&rmm t#- tiibl© If sii#w® t®a.ato» ©f tJ» 
vari®u# iisM tm the f©Ilowlag l>iii» 
s 
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©f le-a-ysg of tJi® plaEt 
fmm tim gmwimg tljp t# a prntot 13 «« »feiiw« §&ir® n® m&r&gm 
&f 3S6 m» of©r wtoieh tim Im-culma &*Q1 gm* ®f 
fiali #tl i»f wquM b-e distrtbttted# ^ tM» ba»l® ©•iil|' 
pi* of fi#li oti #»f w^miM b® iM 0®»t»et wl%h mmM 
aitllSjaater ®f leaf s»Ffa««* ffaat,. aaQwut ewiiig ta, 
eontaet witb tli® wart&m mi thm leaf «t. itay gtviBa p®i»t w©uM 
be ljaflait«siwal aad »0t hm ««rfiel#at t© lajmip© 
m»t plaat* 
lafset ia#»ts 
®tjp®© metlicHls o£ tntmsttmn wmrm mm& in %h% f©U®wing @3£-* 
p#ri»«iits.# ®i® first its® tli© oa® ®®pl0y®d by BrefeM 
(2) and eonsifts ©f a»ppiag a »|>€(jpldiai amspeasioa int# tb® 
aplml mh&wl ®f tli© e®ra f laat with a pifrotte » '*3p.rit«flageii«»'* 
fJte see^nEl m&th&€ ©^ioyed, tlie lifp^derisie injection methoA w&« 
fr^bablf firsit ms@a by litciieoete a»i l0rt«a fl4> iM 1S©S» It 
©©asistfi ®f Imjestiag ® sporidial #»8p«iisioii into tli© grewiag 
tif ®f the plm.mt with the «id ®f & hyp-o&erml^ aee^i© or mmm 
siaiiar instraaent p©ss®ssiag m tltm paiiit throuife wiit^ 
fcfei© spore 8«,sp@raaioii m.y toe delivered lot® tlie ijajmr^d fciissu#, 
the tiiii^  ®p *tF#atM »©tli0€, tiie am® deirelopM dixp-
tto-ia iii¥esti^ti#B is mm wp©a whieh particuiay «a* 
is plac®A iii. til® following discmasi©a» Wm 
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00 eeat b«©aa® wMl® ®S -emt ©p W ®t 20 
simiXar plants Me&ia® lufecteA w&ea iaoettlat^a wltla **treat®a 
laocmlw* lawlsg a sarf^c# tensto» @f 34•# 4yii®«* 
?«ry rtsnlta we-Ms ijitofcftiai^  wli®a tim of 
3f day ©M with, spofMlal aaspdaBlsw 
baflag t@B®ioiis of 4f» 43### 41 #B, 3f## aiSKl 54»0 
r0®]^ct.lv©ly, Wiiea ib plaats w&m iaocniatad wltla a sporidial 
sutsp#i3t®t©a l»visg a sarfac# tensloa 4*?,0 dyaes,. ar 2@#6 
f©i» Q©at fee@s»« aai ®f 13 plants laoeulated wltM in 
sporMial ®msf®a®ioa l*,irtag a tmmt&n sf 
fiir® m 38.4 fej? c@at beema® taf©et@t» a «a»|j«wi0a 
mtth a smrfae® fc#n»l,®aE. 4l-«S fiy»e® waa s@v«b of 13 
Of SS»0 p®r mmt fe#«aiw l»f«>et©€». per eeRfc mr 10 
©f 10 plaats i>@ca«® tafeeted *«» treated wltli aa iaseuliat of 
37*4 &:mmB aurSmm tenaiea a®t It @f 13 ©r &8«3 of the 
plant® iii®calat«il with in®«mliM^ of 54*0 ^ymB eux^&e® 
fc®itisi©B b®«a»® l»f©et©A. iljiiMr i»©»alts wem obtste®^ wUmm 
pl&atm 4S 4ays @1€ w®r© iitc5©iila.t©d» Whmm 30 plaats w«r® 
lat«i witli & sp®.ri4lal siasp«a«i0a, la¥tmg a smrfae® tenaioa ©f 
47#0 M ©F S3.S per eent hmmme wMln §3«S p©i» 
©©at ®r ZB ®f SO plant® to€ea»« iaf^et^d when ln@eui«t@i with, 
*tj?eate<i laeenliM® 'faavlag a «rfA€# teatiea #f 34*0 -Ayii#** 
bmmnty B©ii-iii©©iilat®d ©iie©lE plants fre® fr«o iBfe®-
tiom* 
A f«trth®r s»ri«s ©f inoettla tisii ax»» 
§-
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I I !  
afi 
ta tall© fl. lefersKi®# te tabl# sliows tl*t wkmn 90 Bwmt 
eiOivn pMntm, -vaE'letf 0@M©ii laat«*, wert Inoeulat®^ la tii.» gr«@a--
&©ti»® witli an iii#«salia #jf 4? €ytt®# mmwtmm t«B«loa 33 er 36.® 
per cent beea.* infeetM. WUm §00 siailar plant® wmm irnmm* 
lat®4 witk *trsat@i laoettlwt* Imiriag a mmrt&m tensioa &f M 
4jmm, MQ 03^ 92 per mat mmm imtmt-ed, while two toaoairtd 
ek@is& pXmmtm rmmSnrnd tme twm tmtmeti&a* Thm remlt& &btSiim§. 
in tti« JfteM la®©u3&tlo» wlitl® not s# mat^taMiag nr© 
of atallar tjp@wt.. Sto* lnii^i»«€ eofia plants v&ri®ty 
mM*m Ymllm IDmrnt, mem lnoealmtM wltii «a i.»«ml«ai hming m 
«ttrfe©« @f 4f»# €y»»^ ani f4 ©i* i?«2 p-«^r ®®ist l>®e«a8 
intmtmarn wmm 410 similar fjiaat# w®«»® wltli "'ti'eiited 
ia®emlw* hxw%&^ a tessloa of 34*# 4fii#a ISi^ @i» 3S*@ p@i* 
emt Iseeas® liif«cte«. &%mty*^alm mr 19 .f per ©#iit #f o^b-
la®eiiil»t®€ pl&»t» to#®«a@ ftot fo*'-9g^iGg res^ilta &rm 
pr&s&nt^ g»plil©allj la ftgajpeg 1 ai^ 2. of tli® f«tet 
tiiftt nil ©ifetalned hf %U® toypudeml# a@®iil© imttoA &f 
iaoemlatioa tk@ Biwtlir JL©@ per e®«t lar®«t@6 plaats in 
#¥erf ©at© imwm hmm f3?®i f lg«« 1 tm t® 
mimpltff m® pietm»« 

Spor id ia l  Suspens ipn  
in Carrot riltr<3+<j 
I .O % Acc+one  
Inoculunn  
Spor id ia l  Suspens ion  
in  Car ro t  F i l t ro te  
Spor id io l  Suspens ion  
In  Car ro l"  F i l t ra te  
0 .5  % Fis l^  Oi l  Soap  
Spor id ia l  Suspens ion  
in  Car ro t  F i l t ra te  
O.  5  % Acetone  
in 30. 
Infec ted  P lan ts  
o 20 
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Wi0iam A mmemrf mt gmmAm-m smA fi#M ©*#• 
p«r.S»»t» wi%& BpmriAiMl mBprnmloms ®f v&F|rti^  
It BhmiM ttotat spsip-
Mial i» filtrate (Hreatei. 
witli m surtm® tmmmlm ©f M#0 gav® « 
higiier p©r0®at*ge <©f injTeet®# plamt® tlma dlk tli® 
«l>®rMt®.i ®ti&p®n»t©a t®. eari^t flltTOt®, living & 
amrfa'## tessioa ®f 4'?«© dynea pej? sf» 
r,'-
TreoTcd Irvoculum 
• Sporid id I Suspensibn 
m" Corrbf' Fil:f¥o+e 
Plants 
H 3 50 
\ 00 
^mhouse: 
GOLDEN &A{sJtAM feEVOS YELLOW DENT 
ttm ^mmry fisM fua# imtm.lmtiMm #iip®rl,» 
mmtm^ 
' " " '  
ttts»it3.«i t r"''''' ''eiiii'i"- • '•'^ •••" •' 
I ^'ip filai#«f«f -flfimts plmmMm 
rnma-smmt&m 
' fa m m - m-m» . 4m 
fmmtm im&'miwm m - m§ ' - i0*@ 4111 
nm #.# 
# i S ^ ' I #  ' •  ' " "  "  ^  • ' •  
hf itm %tmm of fl»M 
mrm v«ti^ £iig -Jte *»e#is»taa®» t# MRt imfmettmrn m^w ft©M 
tioas mr« gii^ ®a io tAbl« fll* Sn# t# tli® a.satar'etty ®f se«|^  nil 
t&@ f3.m»t» w«r® toy €3p#fptBg «ii® «e« ©f 
IM* tat# ttefi wliwis wilfe m _ All tis®«ii-
lati-O'iai WW® md^m ta, tl&® ilaen '&f ©»*% ii»r# 
r##ist«at t@ ««t ia th# f£©M,# #we wa» ktgbly 
©a# •»««' i» it« r©a.etio«» J® 
eas# th# p«r@«ii-tag# ®f iiif«etS.« «&» 
e®»t ate^v® that retmltS^ j*%»Fa3. f toM taf#©tle®» 
ia mery mm» m# wslataJJaed S» 
r«»p#©t t© vmlBtmmm m* #siii»®#|>ttl>llf'fey, » a®# fosimg 
t&« »©«•% Im te#tli Uli# fi«l€ mmA la itoi 
&§§ hwiM.g til® «i«t #t ©#%«»• It i« p®»si%i« 
it mu m %mmw rnmttmm tmml^  mmvm m 
still pere®ntag# #f sMt aigiit to« ©tofca.iae# tojr 
til© plp©tte sethM ®f iaoetilstia®* 
fatoi# ?II» f«ire#atag«. i^ iit #btata@t ly tfc« ^treatM 
taoeulw* »em^ ©a fiir# iisas ®f 
if'©m h*irtng mttmmmf* yeaeti«« t# raatewl mmt 'in--
• jf®et !.©-»« 
ift'f ''' ' ''Pr''e@iat pmmm ' 
^ qom t iiyfeeti^ a fy3bsimt»i. • 
3©» tof Ml - t4f 2i 
303 toy 36® if 30»® 
302 fef f© 30.0 fef 3sf 3i>»s 2% m*% 
mm oM 41 WmQ 
»mppll®i fef ©r* @f til# #ffi©# #f mM ^Immm 
Iiitr«@ttfe»tXoiiii, s-«tet Bspsrtiaftiit ®f Agrimatux^^ 
A ferief wview ©f %hm .raamlt® j>F@ige»t«d tm ttei for eg® lag. 
tabl®# ®jai figiir®® sbow» tJat w^m BpmrMtm wmm hTm0.t int® 
direct ©sataet with, tfc» »erS.st«*tte tissa# ^ tti® grwli^  
g0i®t ©f thm mim pl&at fej hyp^wmie iM$mti&n WQ .j»®r ©#at Is-
wa« praetlealXf asswiwi# ®a the tsaini,, whmn pla»t« 
w®rm ia®ealatM. hj ttm pi|>®tt® »@tfe-ed witlt m spsrldMl 
in mrr&t filtmfc# m Im ®t iiif«etlo« was ©btalaeii, 
wMl'# plaata iua i^alstM wttli ^tipeatM toQewlw* gav# remit* 
.nearlf l,lk@ those ©bta-lne^ ¥y t3» ijs4®©tl0» 
nethod* Be^ans® mf th.® f&et tl».t tti« d.iff^z'coe© b®tw©«o 
til® aiasiJ@ii»ioii8 used f©r taoetilwt fef ti» |>ip©tt@ ja@tlioi> w«a 
a diff©r#a0® in smrrae® teiisiQO ti» f«et tl»t a© toJuFf t® 
the e©i»B plsat was 4©teet#fi| tim p®r®@Btag©s ®f iafeetiffltt 
I>f tli® hmmtrn  jsetliM #f mmj &« 
to the l®wep smwtmm tensioa ©r tls# ©f tHu® 
'''treats loociil.taB® t© wet th© #mrfae« ©f tlie e@im leaves &»t 
raak® Its wajr nnoiig tl»» carrflmg tb® tporii-ia 4.mm tto® 
spiral wl»3» thmy «y imt© Mwm&t ®<»ta0t witU tia® 
gi^ wiag p^ttfcs ®f tl» mm plmntm 
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aafi« hf 4r&ppi^ mm ©«• ef liaomiwi*' t»t® tto® ®p-ti»a3. 
iiii®rl «if #s^ plant* flJ® ffwt reMiag for »wmt galls 
wm SO day# after tm&ei imt im ai^  mmdimgrn w^m 
durtxi^  th& mmt 84 €a^a. fte •m-mlt& giwm ia table fill Amr 
tlmt 3© d&ym mftm th&m w^m ©®lf aim mmt 
m thm §& plants I 3t ia.f« after w#i*« mmhmr 
emtinmeA t# isersa®® 9ttb timm mtll ®4 «-af® after 
irben tlmrm wmm M* mmrnmrn &t %im fast Um% M etiesk plMmtm 
r«ila@4 frmm fmm »wt tKf«©iii&s» every »tm% gall »«t ,lm¥® m-" 
&m laf@ctl@m.# «til©fei plme# at th® ti« @jf imm" 
latioB* fills ft©iaf- tto.® ea»«# th® ayesliw imwm rmmlnmA 
In fcJse axillary wMH® tb#|' were ItfliNt feigli afe@.ve tbitir 
p#»ltliQn. I6»f tM «l@»gttti©a t^m iBt«pn«^®8, 
jpsr«®»«il its pw^mnm tU® <a@v«l«pa®at of « «»t gall ©alf «ii€» 
th« iafeet#A li«.g«.a t® gr»* 
fafel® fill* «p- »©#&! »i*t galls w 00 mmt mrm 
pl&ntm, Santa®, aft®r taeenlatlea 
g»»# ®^#r# 
"iaAjwt"''' •' • 'Mi# «!#'' • • •' "4 '" ijioail'''' 
glmtjit iBgealatl^a t trnmuMtlpm i aait teeil# 






• 4s m 
m , m 
©teste # 
Sff©«t @f AMilMrw Bus QrmtM. @it 
Ixpreasioa #f Stmt 
amiilagy 1^ii4 gwm^ toy to tine plant# 
fb# r«r®g©lag ezpBrimm&t rnggestsd tlsat l»f#etl®it my Iwi 
present la mtll&wj hm&B mt ¥m ©#« pM»t# fetxt m&f not fe© 
ezpP'&&mM mtil tli« Mis dwel.®#, &r my mw@r to# #2pp«ssM iM 
wsLWi  ^ 0&»#s Where tlie hwA falls t@ dewlttp. fiaa »tigge®tioii 
Burlag tl» ©f ISai.# 
1S32 smA 1S33 fieM ®«ro» variety E®M*s f©ll@w Bsat, -mm plmratei, 
@31 » »emi* 10J, m.m& iaoeiilatei. wh#ii ©•»© foot % 
ds-opplug ©a© ftiii oas-lmlf t® tw@ e©, ©f •**treat©4 Inoeulw** iat© 
ttet sptml wliarl ®f ®a<61fe plant with, ft st«ril® pipett®* la «^tta3. 
msffifeef 0f pXaafcs wmm &«M a« §ikimk&« Ahmnt th® 
mWai® of August s»mt m&Alms& mmm tak«a ©a ail plant® witli 
spe'eial atteatl^a t© a^dal iaf#etleii» Wmfln^ %tm »vmmv #f 1931 
it «u« @b&©rf#€ tliat mm imSmj g»wlag tmrm plant# «i©li 
ma tix® i»«©val of tfe® wrs sttrolatf  ^ tfe© A&mlmpmmt of tli# 
axiil&rf l«»la* %h% ku&lut feadlag tM plAnlsa 
wer® iajmreni JUa turee way® t® iaeresfts® axillary btid deTOl®pmat 
&M- tlx® @f sseli l»ei»&s@d d®f®l#pisie»t <i]si 
t&e prmmtlon •&£ go4&J. iwat gall#, k s#ri«s mf i»eiil.at©t 
®tM BOfa-iis06ttlst©i plants w#y« treated la thm follewtog myst 
(1) t^® j^mamr  ^ jm«t a'bw© tli© «ai»s# (2} &a.Tm rmmmeA  ^ (3) aj»i 
© se g. 
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4a; IS >» » m 
$M$nry eaasM %lm mmM.^ mt g*3.is at tto© »&d®s t# hm ia-
eFe&s.»i|, wliil,© th® in tli# niaiber #f plajats lMmte4, 
was r«lativ«lf Bmll* l«fe*er, ia fimetteailf «$mrf e&s®, 
tacrease la tii© »«%©!* ©f pMafcs t® siiw wa» dm® %# 
tab.® #£ a gali. in. itSS a» to mm thm 
peremnt&g® of pMmtm im %he wmm gpe&t#i» 
tlftii tlMt im th& l^ iteris® tli® ®f 
ii®d»3l ami; gall# pr^ueeA wait wttsfa greater in %m iiioeu3At#d 
tbaa im tbe a©»»teoetilatea faM« JC 0h®ws tteat ia l&^2 
thm rmmv&X ©f tli# t©p« ©f aiina-iwsalatM l^&ats am t»-* 
eim-a® ®f tw& p^r ia tM mxA&v ©f nalal ««t gails mm 
thm wmh0r @a tim eiieete* Hi® r«sBi®iral #f tts@' ©®» 
taer«a®M a{*a»l «amt i.efseti©a per ««at ©ver ttoat #a. tlae 
m&& thm rmma,!. ®f t@p# tars gai'# aa ijaejpeas® @f 
24 per ©«»t #¥®F the Im tb® luoeMlat^ d «wi«« thm r®* 
®®val -©f til® t&pm gay® »b, ©f a^aJL amat ®ir#r 
tJmt mi 34 *4 p-«r 
Willi# Tmm&X &£ mw& gav# «» iwreaa# ©f pm^w ®.@st 
aat r«®wai @f ant mrm gave m» iia«r€^as© of 43.# ©«»% 
In tlsft wmsSsmv ®f sB«at galln ©v©p ttiat i»btala^ i» th® ei»©k«# 
fto« rsmlts ittriag tJi® ®w®«r l,f» a,ai 
ia taM® JS ar# mw^r&hlb t« elifeaia©€ €ttri»g lt3i 
If St. a® s|s*iag mi li3f wa® »rk©(ft If lafe© ©oM raias,^ iteii^  
w««i i»edla%#ly hy m mmmmlly ieng pariM mi 
dry wmmthm' lastirag w®!! iat# Mly* ISmum eoiidltioBS wmrm m% 
m 
ft 
I w|w ^ 
ii'# i "d •PI * 
i i l l l  
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5: 
im « « 
fftwrs-bl® t© lSi0 &f mmt^ rmmltlmg i» ii l#w®i» pet^m 
eentag# of plants ta tlug and B«II«» 
tii©©ulat®d fcl»s tl*t dtiFla® ItSl If32* 
mmm^r p«»««tag« 'imsreaa# Im m^&% bwmt gails »» lajmr<^ 
plsfit® is ^e«tei» than tlmt ©f fcb@ tw# pFTO« i^»f Bmmm* Th® 
results to tab!# XI shew t^t tM r«ii9val of tli« tops ©jf a»»-
imeulatei, pMutm mim&i aa liiei-e«®# ef ?f»§ p«r e»t im tte# 
isMfeer of ii©d«l aamt jp.lls mw tUm mmheT ©» tfeii 
cli#«lE»a Til® r®»®¥ai of tfe« mm lafeetloja 
§Qm2 pmr eaat m&v that la tM ©Meks# la fhm inoctilate^ mrim 
tim mmm&l ®f tli« gave a a3»4 pmr cent decrease is mAuX 
swit wliea eoa^arM t© ^ mnSsaJttW^ caie^sto* 
WilM t,bi® decj^as® te lafltdml «aat ©a plsjat® miiMU 
iirnw 1>©«ii t«fp@4 is ©i0»t»  ^ *11 f@F©giii2ig_ rssalt® It is-
irl»t to# a» r«@val &f all thm mm 
pl««t &h®m ttm e&w ^peatif r^*i««MS ttm ptrntrnjuttm-tt  ^ area ®f 
til# pl®afe» Saeii a afMttetio» ta leaf area 'to# ©i^ eetM t# 
tM nwasfeer ®f axillary IwMfi »iii©h d©v«l#p ani r©#alt ,ta 
m reiacti®® #f tli© swlier ef aodal ,g«lls pfo«lw@«i» fli# 
reiii0¥»l fltf fcii© «ar« gave s» iaeresse ®t p-®i» e^jat ai^ 
@f t©p« an^a e«ii^ gav# mm iaeretis® of f»3. |»ei* %mn% im 
•ai# 'jm*Bb@r @f nodal, sMt 0klLlm mew tlmt ©fet«,S,ise€ in th» eli@©k** 
Fi^ pw»« 3 im m mt fiei€ e#im plants#, wriety 
l®ii*s ir#ll«ir trme frwi ««it i»f«ctl©iit allows quit« 
etoa.i»cterl6ti>®iilly the #f axtliary ln»a«. toy 
Ftgar# Axlllaf^ "toiid grmtk m 8Wt-fr®o e&tm plaats# 
Axillary bmd gmowth was at initiated by ipm^v&X '©JP 
tl» mr cait«iBg th® n&p»l p&th mi tmnslm&tl&m 
t® toe &13.©wiia^ the g&mmllf 
in tb# mr h» t# tli# rmmlmimg 
mxiilary tei»is» lkli« the bad# n@areat the apex #f 
t&e ©em plant show tl» gm&tmst amount &t grmth. 
it aiiQittii. toe jaotM tbat »ll th<& aaiilary !»?# 
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figwf# 4* Sti»lat«d mmilMrj bad om « b&dly 
c©ra plaat* stiMmlattou was aceomplls&®i *111^ rm» 
fflsviag til# a««S shows ttet f i^ur of tii« 
f tE l i la ry  %ads wer© l r fe©te i  w i t l i  mm 'mmt 
willed flit ii®t #.xp-i*©»« ltfi«lf mtii the AMtll&rf 
b«as la wMeJi it was l®e»t©d pi«®-#®e€@t tomwl tim 
f©CTNatio» an -ear# 
-49a 
in ki® t# eawe aedai Bwmt hj iaoeulattoti 
b-eliind t&« leaf elieatlis^ seeu t# Jiwtlfy tli@ »tat«©iit tliat 
noiaJl iBf©etlo» of Wm #o» plant i» feb# reinilt ©f an iiaf«s%,io» 
tiaew,^ th® spiml mhrnrl earli' ia tto® lif# of the ©om 
aM I® ©Illy eirMftiieM reasua » ©tfeer,- fcli« 83e11» 
l&rf tet# i® stl«Kilat#d te ®ll©wi»g the ©rganiiw 
t® p2»#e®«A t0 the clewlspaettt ©f a awat gall#' 
Sttenlatioa €>f amillayy l3^ gy@iftlk fey Qg 
tm «gai». tto# presew® ©f ^.»e3Efn?e«.»## 
i» tli» axillifci?:§F &»i teat still fwpt^er tli® r©lafeioiiiilii% 
of axillaiff teiM grswtb 'aii-jJ tli® pr©fimeti©ii of ao^l mmmt ^lla, 
tii® fQllowing ©mpe.risBaiiits mrm mMmtrn&m few r®*® of fi©M 
c«a, variety a#M*s w«r® planted ®o ii«y 10» 1@32. 
fw« of tlie f@ur r0w»'w®« ia©eaiat®4 « Jmn# 10 tof dropping 
abmt mm awft ee«., ®f "treated lii©€:iil«i® tat© fee spiral 
wtiorl ©f ®a@li plaat with a file pl&ata «f©r® ©l®fi®lf' 
efeserired &aa a seri©» <$t mm oo te®tb iB©^©y.l«t«€ «ai fi®ja<»iiioTO» 
late(t plaat® W€fi*« eovepM with a p&^mv J»st 'betmrn silfeii^i 
Itiis prev©ats€ f@rfcili»t£iia aM stiaiai«t€i a.3eill***f 'feinS €®v@l«*p-* 
©ftea tw© ©r tJire© ©ar» were bag,g®d ®» tb© plajst 
81^ 0a m&ny &talto tli® ajsillary bMs, Just at tk# Una, 
a®v@l#p«d «util two oi» thr©© iaeb©® At fhm eaiae t3®@ aa 
0tttal Mwfeer ©f Btftlk« mmrm taggesi and allowed t® a@v«l®f mw* 
imilj »» ekeefes. Afe©atr tii© tia® tii® silks mppm&rmA may mt tia.® 
plants were hommver ao plant Mhmtmg »mi ®%». 
©f twtt iafectic® mt tliim w&@ M-gg@€ ®r taggei, as 
a eijeek# fimrrnt&rm »%1 pre«€n% »t tli# fXml #«mt i*«a41iig 
m 5ept«iib@r i® wilsetttsst t@ Imggin®* 
i® tut>3.# XII «boif ttet ®f 140 
plant®#, trm fmm all viatlsl® sl^ # @f swtffe iaf^ett©® afc ttot 
tt»«' tfe# tars w@r® bagg#i, ^ H ai®i 
oa. thm #§ plant® iai©r# w®» 6^ »©i.al mmt gall#* wlitl® 
@f 12© alallar plant# t«gg©i as 14 plaats «r#r@ 
and oxilf 14 »«t ^11,® wmm Whmn %tm ears oa 12© wai-
lB0€«lat@i plaatg wmm b&gg®# 34 %©»»» laf«ete€ witb th« 
ttoa of 34 wttt galls of 120 similar flast® tagg@a fnF 
efe®©lc® l§:1»®®a»® wit3b. ^fofe©ti@a &t 1© soiat ^11J»* 
fafele mttmt &t 1lw&il'b%%im &t p'&lltmtgm m aei-ai mmt 
mxpmmxml im 
"" • " ••" • '• ^ ' • ••• 1 '^^  
fr#at»«a% iplanta i pla®t« i.i«^al mm^ 
pxmmtms tgMKtttMImwrnttm^ i . mll» 
14t FlaaUs iik®«la%i^ j,> eaj?a IraggM m- lt«€ 
12© Wlmmtm ea» ast 
M 11.6 M 
1^ flaat# a©t l®o«tilafc^# emw 
ltegg@d M M 
1» flaist® m®-% ti©euMt©4ji mm 
mmt lAggM 1# S-ilt:5 X& 
k alailar ejip©rt»»t; ©sg^metdfi tto.® mmmrn^ #r imsf* 
®b« was Idsntteal tliat f®ll<^#€ lariag 1®3S# 
Bi® r©«mlt« «?« twit# siailar %m ©btatmed iarliig 
stiffloer of I03S total f-erteatagea of ai*« 
lowerm Fiml samt i*«jaaiiige tJje results a3P« gl't©® 
ia ta^i© XIXJ W'sre «b BS,. li3S» Wimu If4 
ln®ciiXatM pMnt.® were feagg«t, 10 ®r 21^$ per c4m% wwe swttt®a.# 
with a t@tai of 4S SMt ©m tli® ^0 i3af#et:@S plants* Iffeey® 
were a of 31 or llmQ per mnt of tti# t02 iaoi}ulat®4 
plants whl«to ©xpr®s«iia lufeetisii, witb ft mf 31 s«it gall».» 
Wmn tlw ear# ©a ISS pMiits wer© bag.gM 22 mw 
13*t p&r Qmmt thm plmat® esi^resgM with a 
®f 2g a®dal SMt galls* t?4 »©»-tn0€«iat#t If 
or 6»a pm mmt wBm iaf®et#d w|l& & t®tal «f 1? «®a,t gsll»« 
fabl« Sffeet ®a aodsl 






t f laa-feii. I J3©^1 #«% 
It swtt^f mll» 
lf4 flaati iao#mlat#4., ears 
38 ai*§ 4S 
mt Flants iao©alate€, eaip» 
aot Si 11,1 §1 
im flaa-t# aot iae$m3&t@4. 
©ar® feagg^ 22 13.#f m 
Sf4 fl&ntm n©t InetnlatsS,, 
®ai»s aat If S.t w 
la th® «b©v@ ©xperls^Rts mil ®f tM p.l&ata me^e of tli® 
amffl® vwletj, grwiag to fcit® »«« fieM i« &dja«©»t- rws 
uiKier «iailar grewlag tosii.i'tioiMi, tlierefer© %iie stlMilatlwa of 
aaElllary €®v®lop»if»t tef toaggtag iliomM Ibav® apa'r#isi,-
•*S3w 
aat«ly tte® &smm ia %o%ii aad a@a-ia#o«lat©lt flant#* 
traatiiig tiat' %li® a^@r« »tat#ii«sfe is mhm'M "imve 
been fip'pi*®aE'ij»t-#ly thm sfta® aiMbef* mi smt gtils pr&&m&ms. 
#a tii« pM.nt& m« e» tli« p'JLanfc# if 
mdal s®at gslle ar® tii© remit ®f l@eal. thl#, hmf^ 
mmt§ w«« adt fell® mm* k gmmtmw mmher f»t plmtm %m thm 
ia®«iiat#i sei»i®» Bsdal isfeetisa wltfe prMwtiiem 
®f appF©xtMat®ly Wm -wwfe#!* mm% galis «» p*®* 
i.a«M ia this ©f|iii.«#@ fai?tlief» sufc-
staiitts,fc#8 ttm e©iit©attani tliafe itwit liif#etls«i ®f e®m mst 
tak# plae® m&rty In t&® life ©f th® «©ra plmat «»i 
aoSul saRife gall® pre^:ii©M ©alf *&« an aailllai^  tettS wlii.«& 
1« Isf i»mt €w#l,©p®» at 
JiaM tb-e teis whl^h lat®r clet«l#f©a lat® ®»t g»li» mm»t Bkw 
M©«# tisf««t6ii »t tte fela® #f iaoemjLatien, hj w^mltm wiifiak 
Bot t# #iil wbll th© dmwmlmpmmt ©f tM® 
A:« aii#»ja tey tli# resttlts ®f feaggii^ , la ii0t& 
Inoettlatftt m,wd plmmtm, fc&ter# m» 
tomis iBjfeetM with mmkt mymltwrn wiii^ wmer pw^nm » 
gAli m t» amy my mpimmm itsaifi, teeeawa# tm a^illas^ biBii 
In \rtii.efe It is piwraeftt amm net m w©iili ba.¥e fe®#© ti» 
a««.« mmm Mat the mm not l>®e» tegg©d|. atgate 
&t thm ci,©a® ittt#'i*r©3.®tlQS teet»#ca lia.st aad pa^aelt® a,:^ tl* 
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50 plant# w«F© ariA ©f tlil« M# ®r 55»f per «#at 
w®3E*» feued t© fe© infected with s»*t fhis 3asmto#ip,. 14® 
InfuetM sxillaFf %m greater ti»i» %h® uttaber af smut gall# 
mmw pr«34iae-e€ m W thewetmm a larg® p@»®»tag« of %u% 
%mfm&twA biMa say never pre^ne# awst g«ll« ant tii® pr-vmsmm 
smttt Mfmliwm to tht«a I# mever sl»r 
ttet a mm  ^ plmut mf Mseepti^ l# t® ««it ii»f«etloii ani imy 
aetmlly b# feut dn® ©f feto® «lil&r|r bain- t# 
dm l^Mpg m swat g&JLl ©xfreistsa #jf tli® tafeetiQii 
fmhl% EI?» fm ia teii# 
tmm iiMiemlateA m®&t eem variety 
Bays «ft@r sHabsrtSwtjer axiilsi*ysli»b©r astlliii*y losEillarjr 
imasiilafclmtilsBtst t Im^m inf««t®i itey^e 4»r®©tfsa 
IS .1© m m 4©«f 
m m m m ?6»4 
m m m 31 Sf»4 
m IS a6.,»a 
m' m m tf gs.f 
m sis im SS.f 
MgitiN® 5 t® a pi^|#€5t##®op# of a teadiy lafeetei 
mxillary fvmB. tlm plant 14 a.af« after tnoeulatioa* 
flie «Ball &nw@l&piag Immvmm wm.rm rmamM. tli® tern# w«* 
s®#ti&aea aM stained* A» ©mainatlon sfaows myeelial stranS.® 
1® tfeT'ee different regions of ttie toa€» fit® tlesim Is badl;^ 
by^ertreplii^ i # of the c#ll# havlBg F©aeli#€ m-ny tta«» 
S* XS@.» mt %•!» mrm s®st. ©rganiw. in thm 
tlMmm « 43. €»}? ,©l,€ -aasilla'f^ Iwaa 
. aM BtMimA iritM »af®r*» l»,®»aliaa., 14 aft®r 
iaoe«latl«t» fit# mj mm i» 't&e 
Is fow 4iff©'f«a% i»eglo»ii 
#f tto® iori&©tet wbl0& ta»® m 
Mmnt-g&mlBmA mm i»»« it® Mentity im® t« 
m.a& bypefp l^jaaliL «am®#€ Ifey fci»i iu* 
mBton #f tto# mtmt mr'0kntsm  ^
^66&» 
tbeir origiml sis®, fh'ia 8t«g® of Infectiis^o i,® ©asily <ata@®fa* 
at»l® wltlh til® efe* Ssetions @f t&« tifism# la-
eliaS-teg til# ffi©Flat«s l»v« b^een® #« ainorgariizefi a» t« 
e@aplet#lf fclislr Msotlty# Im e©»tmst witii tlil« eoMition 
•feh# sleet®!! @f a healtliy -airlllary tottd t» flpir# 6« ler® 
til© ,fl9fal »rist©»» Imm reteimat thfstF iMmmttty anS ttmr& is 
R0 b^pertraphy ©f liypdfplasta da® t@ stimtlatioa ®f tk® tissvm 
fef tilt ®®pn Mwmt ®x»gaiilsi!i* 
figure® 7 t# 1# ar# ©ameim ImisMa 6mimi&g& ©f af«s«ltaj, 
atrandg la appareatly laealtiis? axiilmry fbe Imd® wmm in®-
fmm inoeulatol swm% eaa?s flaats# wariefcy lanta«* 
at various interTrala after tli@ date ®f 1,*h® 
w®r© killed, seetlonM wltii ft ater«t®BW& ani. stmiaed wil& ,»ay@i»*s 
haemlm# Hi® brnds, of whl^h mm shmm, in f igtir® 
w®re trmt tlj® pia'iits- IS <3aft after inaeulationj, 
tho»@ seetlona shown im figures S aad f frim ftxlllary toafi® 
twm tii® pluB.m% d3 days after inoettlati«m,t an^ tli© »®eti0ii 
pieter® In figure 10 1« frm& aii torn# r'tm&w®S. frmm thm 
mrm pl»Jit dmjs after tli® @f laeeulatiQii. fb® s^eti^ a® 
of plant tlasme represented l® figwres ? t® 1# «®r© taken iwm 
axili&r^r whleM we« to all »scrose©pl« appearanees fr®e frea 
emt infect i®ii» 4a ©xsiilm%4oii ©f tiae fcureseatlanea. fl|p,i*©» 
&lims tiiat. tm all appaaraae#® m hypmrtimphf ®r iiyperplasia ,!»« 
tak#ii pla.ee ml%hou.0k tlie btiid %lam% Is tof tlie fmag i^ia 
mymltwmrn 
Figw® ©• Sketeli of a 44 €ay ©M axillarf fme 
tmm mrm. s«t infection# It mj be ae«tt 
that tl» flsrai meristm® have retainei 
tli®ir aad tlmt timr® I# n© dis--
-opgaalsatieii of th© tia®u@* 
S8a» 
Wigurm Im X ?O0# Caa©i« laeMa drawlaga ®f imfeetM tis.8«« 
tek«ii fr0sa the tlfs ©f two apparently 
4S old axillary laiads mhi&h 
w«r® remmmd twmt mm Inoeulated sweet e©ra 
pltefcji variety aold@n Bfeataa, 18 days after 
iaoeulatton# 
-•59a-
flgiir® 8« XfOO. Camera drawing of saiwt pjc^liua 
to th® tlssu® at the base 0f fta appax^atly 
disease-fp©'©# 66 d&y oM axill-afy toiid, 
moved from an iiiOmlated «mmt eora plant* 
variety tolden :^3ataa> 53 days after inoeuia-
tioa» 
-60a-
Mgur® 9* W700» G&mem, Imeida fimwlBg ©f i®ttt wyeelttw i» 
tlssm© &f o&m 'Qf til# priaoi^la al»o«t 
midway toetweea the bas# aM the tip of a 
6S day old axlllafy bM rmmed fnaa am 
iBOCulated sweet corn plaat, -rarlety Sol<l@a 
Baatan# 33 days after Ino^ulatloa# 
•61a-
figmpe l&m eafflera lueMa €i«aw£ijg saatt mycellvm t® 
tim tlssti® &f s l«af hmsk of am appar-
entlj dl3«ase«fi»@e 97 day old axillary 
mhlth. was r©iao¥©4 ©a inoc«lated aw©et 




wm&m svmt readis  ^basM ©» fcli# fieiM© m.s£ 
l3,3rf«f^la»im ©f timsum, m thm ®f viBl'tolm 
smt gall® ar©, as sliowa hj %hm mb&wm trngetimr with 
til® for egging i3;at«i= quit# murellalsl© as regards t®t«l mmmt tm» 
f&eti&nm flaiat# wtiieii ai»« t© all mppmmum» fme fi?©® ®«t i»» 
tmcti&Mt my h» imfmtM at o.a® @r «»i*® aM i«,y prsdiie# 
a wiBlhle Bwrnt ®alf -a^&n %lm ®tmmm mf e©Mi» 
tiofifi t# .gall ®r mf iM imm$ emmm mmw 
pv^im& visible sfw^tmm* 
lff®€t 0t fmmpmuttm •§!«*» twm th& 
t& t.t» ,Fl«M mm. .IMml EMut lipre^giiaBi 
It &a,s te©e« «l»«5rf€A iwtag %tor©« ymmm #f gjp«@#:0i3L«a«!e wupk 
tlimt ©nlf aa ®e©i.«i©mi plaat li©M as a mtumllj 
with »m% during tli« Mvamteg® w&m tmkmm mt 
thtm tmt fe® ^ira acldttl#ail A«te ®a th» rml».t%<m to#tw«ea 
lai»f Ibmfi aa€ aadml. awt inf@ettoii., la ItSg ai^ 
ItSa a series w«® grttwa tii tli® to, &» 
nearly a« piQssibl#, ft ««*pl©t® s'bs©©©® ®f s«t sf®re».» lli»a 
twm ia®iitli« @M timf w$im tr&mspl&mt^4 tfee fi©M* If 
auteh plajita ©oald 'b© tmpt ab#©l^at#ly free tmm »wat irf«®tt©ia, 
for th.la mf tljn®, thmy r«»t8 free imm all ©wit 
tiif®eti©a if til® f@r«g©iiig mmlmBtom ar® »»#©%• fli® great 
wtt& tills #:K|»erfc»®iit wm» t» all 
&f uaturmi aamt inf«©fciaa We #laats la tlwi 
Hilii hm&mw wmm m. May li» 2.t5S, 
100 plaats ©f fi«M. ©ora* ¥artet:g j^xlm Bent* w-«r© 
plan tea in tim gi»e#»liouB@ la «igMi l»©to pats, On Jal;^  
pot« w©r© »0¥«i. t® ttie field &mA tli® «©» pMats vmm 
planted lata tli« eentep ©f on® of fell© stmt msc^-rlmnt&l fluts# 
1Bi@ 20 Fesp-liiliig p#ts ©f c®s*» wmm left In %!» &» 
mimk&rn fw# ®f tim iO plaat# tai^ea t® ti» fteM le«¥ing 
©nlj f0» 'n3®0® f»e fiwi swat tuitil alj0«t tiai-
@f se|ft©mto©f wtaa & saall »«t gftll axil-"' 
laiPf feiid ©f t»@ plftat#* ©f %Mt fS plaat® traneplaatssi i»t«. %U@ 
fiel4^ dalf tw® ®r @«at fee^aa# iaf#0t®d, »lij.i« tli# a.*edp-
ag® s«at inf^etloa ©f field e»a m. e&m std# and Im tai« amsm 
pl©t wftji ©eat# fli# SO plant® left i» tli© greeali©us#-
a« t3?®# fi?9« ««t iafeetioo# a#Wiirar, fow.!? isit 
©f fQ'Pty plawt-® ©f tM ta®# mrlety gr@w|jig Jmst 0ut»M® thm 
opmm wioiew hmmm tnim-t&$,. with A» a ffetiait 
tt G&nii©t to® saM t^t %im plaat# growm witlila tk© 
&W& traasplaate^l to tli« fi«M w©r0 Jfre® tmm 13^'taml «iit in-
f©®tl©m at tlJ® tip® &t tramaplaatlag, 
Th® f4#M eora surrpuMlag tli®s® ti»«m»:pla»tefi ta tli« fi®IA 
fFoia tliif gr®-@3atio««a lm€ 1I..5 per ©©at ao^al «®iit iiif@©ti©ii 
tteaa tii« ti»a.ii»plaBt®4» Th.es© data als# strongly sagg©»t: 
ttet iaf©etioi3. mm with €®3m »a«t I® aot ®f a l@eal 
Otii®rwlfi® tfee p@i»®©iitAge etf »®ial ®i«it iafeetioa on tli® ti»ii«» 
plants sbmjlfi Imw &•©©», semwlief© ueai* that -of tlj® 
iag tbi«» 
faF«g0iiig *« repeated Awttng I4i@ Mmmmw 
&t 193  ^ iiit& a slight ©Msgs i» prneMwrnm I©0 plmats whl^h 
wsM t# fee gri^a ia ttoe ,gre®ii&.0tts# tJto® «iiwt«i' a« 
e-keeto w®» pl&ated to a s#il b«BSti lasteafi ©f 1» p®t#» ffa® 
100 piant.8 t# b# tmBSl'ejpr#t t# tlM rt«M, w#r® I® m 
iaeli potr»» *&© petted plmnts we'm tr«»sf©Fr€  ^ t© tlie fl«M u® 
Mlf t s»i fi'ssl mmt readings »©f® tafeea mm S#|it®a&«i» SS# 
fit® Qf tb® 100 plants awsi iwmm tk® gTmAmam t» tim 
fi®M il€ ii«t smi*¥i,v# tiie tyaasfsi't leaving ®»ly ®® plaafe®. M 
t&ee# tw® 01* 2*1 per e®mt hmnmm sMat.., '^ 11® 11 
11^  11 per eeat @f the 10© &mm plants gf^tmg i& tlm 
umm hmemm irnlmtwisim feanlts i4i«r tl»t grswlag €®®m 
plaat# la th# gg'mi^Qmme Mm thm Prm hmmdmig 
infoet®# toy th« mwm »im% ©i*g»iii«i» plain t?» 
In %m 4sr%m spring mm. a# 11pM« tm iajr®«tio» 
as tli®»e ©tartod im tb® fl«M« fim 190 tramplastn wmm mm 
&mht taf©©te€ t@ as gr«»t a 4®gi»ee &m t&e ei»®©k 
lag la til® gre©^®tte®, Imt t# timlw eoaaitlo® itai 
^mmw afeewt %y tl» raetricttcm ©f 
rmt aoi r«iuctl®a la €iaa#t#r of tb.© stall: whil® g»«* 
iag ia p«t®» *«.» mafel® after i}#lag fe«iR«pl&mt#d t© mfee s 
eorwapsuding ^:®¥®l«iptt®iit^ wtth thm r©TOlt tJtet a larg® pirt 
©f th% isfecti-oa «*s »©t #is|refis«si,» Thm tt&M mvn «ii 
sM# of tfc® tmiigpla»ts sfe©w«i i,»g pmr 
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11* If feet of date of plantlmg ©a nodal a®at iiifeetloa 
011 fieM ©©ra plants., fariety field's X©ll©w Bent, 





















laerlst.watic %i&mm tton i» la earliei» plantlaga miDeNa 
growth ts Bosmwimt retarded due to low«r toiapemtures. ^®r« 
is also la all profeability a greater suppl^f of inoculiaa present 
at later dates* 
Tatole XV# Effoct of date of planting ob pereoatag© of plants 
lafoetod wltii »mt ia 1951 anfl 1032 • 
t mmn^r t t Iwfr eont 
Bat® planted t plants 1 SlBIXttOd } 8iimtt«^ 
lay IS# 19M. lit is 13 .9 
mj imi m ZQ^B 
mf 19SI im m 
Juno 6« 10S1 m 43 46,7 
IQ0 I.i3@ 4S1 59 8*6 
May 17, 1930 61 14 *0 
»y 24, 1938 499 1^ 24*0 
Jtin« 6# 1938 453 171 37,7 
Bffoot of lafco of flaatARE ob liQd&l Bmskt laa^roggioB 
iinw iiiiiw »iiiJiwwwwwwwwiaiw<i»*wwMWM*i«wi«w«w«»MM>w>wiiw«ww>w>i<w«ww«wiit*Mfcw>^^ 
fo det^rmiiM the effect of thB rat# of planting on tii® 
peroentag© of plaat® imtarallg' iafoetM witli eorn mmat, plaat-
logs w«r© iia€« at various rates to insure a full stand, WJtioa 
til© plants wor© two weeks old tim stand waa thiisaod, T*ro rtmrn 
of '79 Mils ©aoh wore thirino i^ to oa® plant per hill# two rows 
wer© thisnod to two plants per hill, eto«j, up to eigtit plants 
per iiill» In ord:@r to assure unifofiB growing conaitions e&oh 
set of two rows wa.® bordered toy rows planted at the mte of 
tiiroe plants per hill. Field corn variety Heid's, lollow Dent 
mm plmnted to itSt aM 
®i® pesmlt® giv«a in tateJ.® -Xfl shew that tto© l©w@st 
centsig® 'Qf ittfeeticm was ©b-fcalned te tiias© i*»fi piajatM mt the 
wit« ©f tin*## plants pgr lilll* I» all msm a iii^ SF |>e3?«e-iit» 
ag# ©f tsfeettoja o0C5w.rr«4 wli©» plantings were ^d® at tiae jmt# 
©f ©n« plmnt per toili* llfeea t;w& plaat® wej'© giwa pei» .iiiil 
pereemtag® ®f ®xpr0»s## l«ifeefeir©a t##rea8®il wi^  a aia$w« of 
ijaf®eti@a itoew plants w«pe gyiifii at «t »t© sJt t^ r©e plaat® 
Mil# As ti» mwab€»r of plants pmw Mil wmm iii©Ffeaise€ ato#¥@ 
til# p@re«-atsg® »f laf#et«€ plants iii©r#as6d wltb a 
#f @xpp0S8e# lBf#etloa at %lie rat® @f &mmm, pl®»ts per feill# 
ffe@ pereeat&g® of litfeetioa €i:i«#p#e4 wlieii ©tgUt pla»ta weir© ^ow« 
pei* bill.* fte e.oMf>SFl»®ii ©f tlir©® .resml-t® ia 
12 „ sli@wa tbat whil# tt»r® l» & 1» tk@ of 
ImfectSoii-©xpi'essed for ©aeb mt® of plant.iag tkirXng tlm thfNs# 
years the &m&wat @f mmt t® appear im» tb© ss«# te3ad.®n©y .is wla-




f© m m 0 » • ^ r4 
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S  i  I  I  M  3  1  
« « « ©  ^ t. 
i o J ® » * • * « S § S 8 g g 5 S 
M i l l  tm m u3 m 
m m ^ e» w ^ m 
12* Effect of pat® of planifclag ©m pBwmntag  ^ ©f 
nodal 8®«t exfressioBt ea fi«id cem plants, 
wrletf l©M's J©llm Bent, la 1931, 1932 aM 
1933• It sbould, be noted tixat th® loweat 
mmbep of smut galla apj^ eared oa plants grawlug 









2. 3 4. 7 8 5 (o 
NUMBEE OF PLAMT5 PER. HILL 
bibmbbim 
ifc hm feiat &mm mom smfmttm %& 
pfe^slfaife fcliaa t?Ji« m^ym ©f maM ^13,s imMmtes* M 
WW»'. WSlp W>M «0Bi- 19S3 Wm prnvrnm^m  ^ Xwimtiim la fesi» 
Ckf gidlS' w&m 15*6# S«t# l l '#f» -ma S»S i?#sp©etl'r«3.y* mmmwmt» 
^bt«s. -iiiCI p3.ma%» w©y« @m^mA ia IWOi % rwroiFt»i 
l&m m pm mmM mm fisoaft to %# iMmtmA*- • 
stai^ l gallai #^w«i3.y mm rweal^ ®! %• &t 
wm lisiif «li®atlis,lea<llii§ tm fe#llef felmfe Mife ©alls 
»5res«iife only a portlm asfcuaS. p?©s i^« • -Ksai 
ttii# Is.fcrm ••«», a#t ©lil^  sti©« If sfttmal. #©wts| tefe 
ialmljQ  ^ 1-14 *»i9«s tti-# 
ls«ts lilwmig  ^#@iiapitatlag|i r«s©if«Jl ©f 
tioa,. mmmm&lwm tilil. Itt«%©l.< i^eit3. mmmtwrnttmi 
mt 'tis© pol;trfi «€ eeam sjimt# wm 
1mm la mm  ^©f to mm  ^ '©f vkti^  fei^  -
bmm mmmm^ #®rf.ttloa mmr&m&b' Mi» liesli# la 
tmii .sm ttoafe lato»a '#ey#l©p-
&mit g®ll i» th« a»w feisms.®#, it' 1«. 
©urMi^  Iflimi; la det#i*iiiBi!ig ibtt ».I.atif# fesistsBe# w «»-
eeptiMl.1% ©f liat® ©f »fspt«is @® mXk m irislfel® 
M»t. ^3.2..« fe@ isfe#. 
%». stw  ^Ife hrn&mm mm^brnmpt 4wi»@ a »w aefcfec  ^
 ^l^ lmglig i^ ernt i.itf#©fei0ii of ©wtt ®be a?efaM-. IS) 
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1 1 1 1  
1  ^ y-at© planting# If, m 0imm 
%f li»®l@ (S)» A qC '©irfegiSji m» 
prMtte®t Im ia» l«aw»  ^©«ni pl«.t« plowing mH ^s» ®f' 
am :pei? teill feea la Wm Immmm ©f titw©' itm- p®r hill.# .«l 
»#sefw mf hm m^ i:# la-  ^€»©ii «««»pMkJ«<S' 'ly 
ioa i^ s*©a## ia tl» i«iitow 9t mAllmef €#wl#p' m 
#©sd#^at jUaerems# tl» »wi^ ©r «tt 0ltm-
C»a 0feli©r hmsMp. if %l» plitut 
la ji^ ps'f^ as®# a® Mie mv^ m &i plM #^ Mil is l»i?sawNl# • It 
is peAaps fel^  ©-a»® tfeats. Ss pla»t« grwia  ^at th& rafe® »f taw® 
p0i»  ^1431 A »r® feftlsffl®® -iff .s#t up tee p.«»oto%»- ©# 
«ii fcl» fe3P ia #«r' 
ti-m wilfe ftl» Tmm t^ timM w- no ©3»»8S 1® A-rmllsfei®- tm 
I3«i4 
M%mM iZ) !»•»- imm #»» mm pe-o&m^A m 
^&w® tlm wtmt tmmm mm p»ote<i#a ar«-
-®atill.* - 1% l«® ®1»®' 1mm. IIS) fchafe m Wm 
ms^m ©f pliuaiii^  p» Mil. 1® f««w imlfel«I«: .p©». plwsfe 
iEm fSiia »mM lSM.t tii# ®iiiis &f fell® 
mm &»•'• mt% m  ^ It is p#i*l»p# tts® 
 ^ ©8.«i--'!&«%.'il# #»'S »# llMtfet la si*« An# Wm-
«f tls# pl&tfb® im Isli®. Ii3#wii* mt©# mt daring 
»«.: -aiff#»ulii i^ ioa  ^»% afeilii#: -idt.1 fctset 
pp i^tae'fes isC pli©fe©»fife&@si®, •rtailtimg .ta m. mmmvwm «fel#ti i«' 
ftmiial-l® t® tisi f^ atSsii^  iiaeHlary womM- ijQj£r#w» 
 ^ wM#  ^a«-v®l©p %hm rn^m 
aMiA smfc ®iAl# pris«lii©«|l» 
mmm 
I 
A mm »iiBt mmm Xswa# im l-tiO, IWl^ 1$W' 
&m wm suovm 10*®,. S.#f^  wm-$0 S*i mm% mbprntlmly^ 
©f flsifel® «a  ^galls* l«itv©it w«r# 
t f w  t i m  m t m l M M  2 m  p % m m M €  t »  1 0 3 © . ^  T O  p m ?  m m t  w m m  I m  
b® 
tt» i^ iptewi ®f mwrn. mbmlmt ^mm^twrn i®. of feis 
wa^®.,. fislfel# mm. iinMgal«r 
m- sail® ®afi wmm 
Kl^ itii ac|»ptoB® ©e<sitii* m .«B»il. g«ll»t 
o©n®«idt«i€ %mt 8h®iitiiit|i iot m r0«ferlet©€L 
pttsfcal^ js ia Ml© 1.«®ir«ii #jf m$.ll&w hw&s- .^ 
til® mt tlii immlw& 'teii 
liKfwsti'^ tjr ©f widl'Mi t&t mpsmMlmrn Owb p®r ©eat 
mmM #11 ®0af mm tm^ to m -^tm^ttwm sm-tmm -t&nBtm 
redueiag 'afffiiril* flHi ©»»% faa & mxllsmm isiHwi,, 
Ibad m, wmfrnm fc@3^1« ©f €f •# per w»t-  ^
72..fa and flltrmt# wi^  0i». flali ©tl 3®«#, M*0» 
M*i«ty--t*© p«f #«a;t of SCO' aaswit «««m ptmta,^ •warl«% 
GoM«» asiitWB  ^ isr«f#tM win® witfe n s]p-ort€i«l 
s-aap«i#t«a la ©eotoIj fllfcrat® plw. '&m F#r ©ll 
-78-
while M*:B p-er mnt '&i i© #taia.ar plaat# lnfmte& wh@u 
ImmlmtM with a sparMial &uBp®m$&m to earrot f 
Iiicre-:-sed aiElllarf towd grmth was aeeo t^t.al®<i by ft lsi»gei» 
mimfoei? &f md&l infmettom* Aziltary toufi gwwtii was stimalatei 
fey ia|iirf t© c©i»» plant &r #f 
l3a4«F#a ©r mpoliln»t@€ iiaoculatefi p.laats jpro^uesi af|3tr0Xi»t®l|r 
twle© as «»!' simt galls a® tlie ©Imeks* 
Histological m&mimittam -mt M2 &Mlllmrj tm&a frcra S© iraoc^-
latet aw#@t mrm plants* mrletj CloMen B&nt&m, Bhowed &3*6 per 
e@0t oi* M§ ot tto® femd© to b© ifir#©t©<i wltb sowt M|r-
c©itiiai was f@«M la &pptiimn%ly liealtliir atxillaff buSs 6f days 
after inoculatioa. 
¥lki#B fS pla»ts were traxmf&rm€ £mm tli@ gi»«@nh®a®@ t# tim 
fieM 1b 1932» two or 2»§ per c®rifc ©njtressM sraat lafectloa, 
fw^nty eli#®lE pis, at® la th© gwrni^mBe jp®wiin®€ f»e tr&m 
iafectloan niiil© petv e©at &f th@ plants gpwa to tii® fi@M 
wer® . yialMi- In iS»» 2«i per @«at &£ 'SB twnas-
plants showM ififeetion, wlill® 11»1 @f the cbeefc® 
b®ea.®@ lafeet#€» Ft@M s!i»®d 6*2 peas* e@at Ijafe t^loa* 
fh© pe«®tttaf:e Qt sant Suf^ctiou a® iadicat#© by 
galls tiiei»ea®ed with tielaf lit plantlHg. .An a-rerage of t«® years' 
6®ta sliowfti 12 ;p«r e®mt @a itty 16 plant lags whil® appi?@xi«t®ly 
4© p^r cent of tlie Sum 4 plaatlags weire ssmttet* 
pejpuentage of «amt lafeetloB n® l»dtcat@d toy nocjal .««t 
galls was lowest wlj#3a plaats grmn at um rat® of thr®® pw 
Mil. As thm niaifoifi' of pMntm p«r laiH was increase m cie-
•79-
asKltti mvmt iaspea*®^* IDmrlJiii tl» years 1&3I#- IBM 
auS 19dS plants growiag ©n# ia « lilli siiow  ^40*S#, 20.4# attfi 
9,0 per eeat i»f©®tioa r©s,p.eetlv®2,|f| at tli® rate ©f tiar©# 
per !iii.l 22»S|, 12#S, aM 4.S» wMl® tl»iie at %Um mtm «f sin p«i» 
hill showed SO.f# SO#© s»d B*# pmit mtA naial 
'80' 
writ-er wishes to fels iai«l(t@da®sii t# 'Br* 
1*1« Mell«a tot »mgs©gti-oii of tli« pr&hlm» lits w&nf imXpiml 
BuggBstt^m th-mmghimt tm ia*#»tigatiaaj, aaai hi# helpfml eritl* 
eiw ia pr®pai«ti#» ©f the aaanserlpti • 
-81-
qttm 
(1) MnAi,- 1* 
19M Bl® S®3Wilttit mm ButlMm g®«gg0aar»# iffleS • 
latt.laga ftefimpam. lit 33,S- t^l.» 
C3) Br®f®3.a, ©Bear 
1883 mn.t&rsmuvtng»n itms g-m desmaiatfelAet® <l®i» Mytologle# 
B m w & p i l m  Z m  f t  S f * f S *  
C3) €airi8t®iia©B  ^
li5l St^ i©» m. %hm g,m9t%Q» ®f ffgtilag® «ae# ftoyt®-
|sat&» 4* 1S#*1S8» ««—— 
{41 SWteSII.# S#C« 
•' •''' '.fafssio l«:gle s^e©I&lt»tioii ®ai mmtrnttiam 'ia 1»M* 
,(51 eitut®®, «*1* 
its® Sawts of mgvimltmr&l fiants# 111* A^r* 
imp. St&* ^11. Mt tSS-M®.. 
(6 J 11®©1#, !.?• l f S 3  f h u @  i a f l M ® a e @  m i  f a © t ® i «  & m  t h m  
grwtfe mt tlJ0 e®f» #!*«% mMas? JfSseM 
fefeeais# Mhrmwy, I&nm Stat« e9ll®.g«». 
1933, I^ r®«4iag with p*:ptieaiftjp i»«f©reae« t# 
Jmr# A^r* a®e» Agl^ ii. 2St S^a4*S4®* 
w • aai t 
Sw^ l^iof e#3m f®r reet®t&»«@ t® smtt# smw* -arnrnvm 
A§i»©a# Iff iat»l40< 
Cf }• .nation 
IfM .Sawt s«#©#pti.Mlitf ©f »6tw»lly 3P®8i«t®at ©ora 
artifietsllf 4s®eiil-ftt#4. tour. Agr# l®s«-
mt w-at* 
Cl#> **f* 
1024 aeeiil# aettoot #f fflak'tng «Qtt©»jpt<S3pi«t« eml-




' iu t,li« |*li^ al.el,®gy aM ejt®l®gy #f gatllag# 
mm® ajsft r®iliag^» fkft#path• 1:^  t ''' 
115*442« "'' 
{12}  lay@s| i  s tmlmi i# .  a r i f f e®,  am 
eiifisteiisea# 
Its# Reaeti©® #f self©! lti»# &t •emi.m t® llstlla.g® 
mytq^s^thrn mt —• 
(13) lersliey, A«L» . Ootegeisy @f &t&m #f 2®& mys* tapub-" 
iS30 fli&s3..«« Mfei*ai*y, ,I®i» HatieWjllege* 
(14 lttelie®®lc, 4»S*, amS 
10i@ 0@m Ean©* AgP.- Sta* Btill# 62t 16®*E1S« 
(ISI iMser, F.i* 
lf2T Wm of t® gstilag® ^@a@ la 
»ls®# Mirnim &giP» Sxp* &ta.» faiSr"®aIX*Tnt> 1-62. 
_ _ _ _ _ _ _  m& ^ qhrl&tmmmt imim 
""••iwis "•••• @f self©# Uses aafl er®ea®si- of 
»&«• ftoftafstii# ISf 
(If I 
•-@3^" l©6«©g &m t© e®at iufsctiora la 
#elf®€ Itnefi of earn* Ptoft^ path# ISt S98-«602#, 
(18) • 
«i^ mia''iei( "©a i*««ctiea ©f #®rji fc® 8®at &M 
(Sffeet of smmt « yield# fiiyt^ at&« 211 S'61-6f4. 
(19) Mmn, l>«F. 
IMW S®gr®gat,io» #f si«e«ptilsilitf to im 
mil®.. Aiier. ^«tr» B©t» Si 
(fO) Eyl®, 
lt2@ Relation of imsk ©overlag fc® »TOt ©f cofia. ^ara* 
11,-a# Uept# Agr. Bwll» 120# 1«7. 
(21) :L»a.» aad Btesiarfe, f*®. 
1»® Bravest ioa of mm. m% «saiafc« Iowa lxp» -Sta*. 
aill* SOt fgl-ftS-. 
(82) Flats,. §,A# 
l®tt Soa® faetoris laflaeaeiag tli© piitli@geiiieifey ©f 
fstlla^o «@ae (®©ela«) Itoft©!** lm& States €0ll©«® 
(3d) w&tter, asd Mtli^ ers# l»m !• 
ISti StMf of tlie life Mstsry and ee#l»glis pelatloiia 
awit of Smwe-rn Agr« E©»» S0f 161-lf3# 
-83-
|M| !»»« 
W3& &t Bumt mmtsmnm In eerfeaSji 
%im& @f &erm a® S.»4teatei, fef ftltrntioa atudi#», 
Jour* 4gy# Res# 411 
{as I B0jf&rt0 bm 
Ittf i%eF Seteiil.«»btMiiag ia fan%«MHiqr««l. €®r 
. imMpilm®. S®ltsei»»» lot« Mi 
(20) ai®i«e'r# !•§'» 
ItSi m»i 2jt«l#gl® wu igtlXago zmm 
ia«®3a»| Im^r* 8«it* SST'^ S^ST"  ^
C3f| Stafcatet awi 
l®2f Heterotlmlllsii In s@a#-» ftoytwtk* Ift 
